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HANDOVER PROCESSING METHOD,
NETWORK DEVICE, TERMINAL DEVICE,
AND COMPUTER STORAGE MEDIUM

CROSS-REFERENCE TO RELATED
APPLICATION(S)

This application 1s a continuation application of Interna-
tional Application No. PCT/CN2018/072137/, filed on Jan.
10, 2018, the entire disclosure of which 1s hereby incorpo-
rated by reference.

TECHNICAL FIELD

The present disclosure relates to the technical field of
information processing, in particular to a handover process-
ing method, a network device, a terminal device, and a
computer storage medium.

BACKGROUND

In the 3G era, a next generation radio access network
(NG-RAN) can include a scenario where both a gNB and an
eNB access a 5GC core network or the gNB and eNB access
a 5GC core network individually. For an NR base station,
messages of Handover Require sent to an AMF (access and
mobility management function) are the same. When a target
identification (ID) 1n the sent message 1s an eNB ID and the
eNB accesses both a 5GC and an EPC, the AMF cannot
determine whether to perform RAT handover (where the
5GC 1s unchanged, and the access of the base station 1s
changed from the NR to the eNB) or system handover (that
1s the change from the 5GC to the EPC).

For a case with an N26 interface, 11 a UE 1s 1n a connected
state, an NG-RAN determines the timing of triggering
handover according to a measurement threshold value. 11 the
UE 1s 1n an 1dle state, the UE sends a TAU Request to a target
core network MME, which 1s responsible for obtaining
relevant context information from an original core network
and completing the location update process in a target core
network. If there 1s no N26 interface, and the UE can
recognize the indication “Support Handover Without N26™
from a network side, then combined network elements can
map out the 4G SM context and realize the consistency of
session [P addresses. If the UE does not recognize the
indication “Support Handover Without N26” from the net-
work side, 1t will directly make a Tracking Area Update
request. However, none of the above handover processing
can guarantee the timeliness of the handover.

SUMMARY

To solve the above technical problems, implementations
of the present disclosure provide a handover processing
method, a network device, a terminal device, and a computer
storage medium.

An 1implementation of the present disclosure provides a
handover processing method applied to a first network
device.

The method includes: when the first network device
located 1n a first system network or a first core network 1s
connected to a terminal device, establishing, by the first
network device, a candidate connection between the termi-
nal device and the target system network or the target core
network.
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The candidate connection i1s used for handover to the
target system network or the target core network when the
terminal device meets a preset condition.

An 1mplementation of the present disclosure provides a
handover processing method applied to a second network
device, wherein the second network device 1s located 1n a
target system network or a target core network.

The method 1includes: establishing a candidate connection
between a terminal device and the target system network or
the target core network based on control of a first network
device located 1n the first system network or the first core
network.

The candidate connection 1s used for handover to the
target system network or the target core network when the
terminal device meets a preset condition.

An implementation of the present disclosure provides a
handover processing method applied to a terminal device.

The method includes: when a first network device located
in a first system network or a {irst core network 1s connected
to the terminal device, acquiring a candidate connection
established by the first network device for the terminal
device.

The candidate connection 1s a connection which the first
network device establishes between the terminal device and
a target system network or a target core network. The
candidate connection i1s used for handover to the target
system network or the target core network when the terminal
device meets a preset condition.

An implementation of the present disclosure provides a
first network device, wherein the device includes: a first
processing unit.

The first processing umit 1s configured to, when the first
network device located in a first system network or a first
core network 1s connected to a terminal device, establish a
candidate connection between the terminal device and the
target system network or the target core network.

The candidate connection i1s used for handover to the
target system network or the target core network when the
terminal device meets a preset condition.

An 1mplementation of the present disclosure provides a
second network device, wherein the second network device
1s located 1n a target system network or a target core
network, and the second network device includes: a second
processing unit and a second communication unit.

The second processing unit 1s configured to control a
second communication unit to establish a candidate connec-
tion between a terminal device and the target system net-
work or the target core network based on control of a first
network device located 1n the first system network or the first
core network. The candidate connection 1s used for handover
to the target system network or the target core network when
the terminal device meets a preset condition.

The second commumnication unit 1s configured to establish
the candidate connection between the terminal device and
the target system network or the target core network.

An implementation of the present disclosure provides a
terminal device. The terminal device includes a third com-
munication unit.

The third communication unit 1s configured to, when a
first network device located 1n a first system network or a
first core network 1s connected to the terminal device,
acquire a candidate connection established by the network
device for the terminal device.

The candidate connection 1s a connection which the first
network device establishes between the terminal device and
a target system network or a target core network. The
candidate connection 1s used for handover to the target




US 11,265,783 B2

3

system network or the target core network when the terminal
device meets a preset condition.

An 1implementation of the present disclosure provides a
network device, including: a processor and a memory for
storing a computer program that 1s capable of being run on
the processor.

The processor 1s configured to, when running the com-
puter program, execute acts of the above method.

An 1implementation of the present disclosure provides a
terminal device, including: a processor and a memory for
storing a computer program that 1s capable of being run on
the processor.

The processor 1s configured to, when running the com-
puter program, execute acts ol the above method.

An implementation of the present disclosure provides a
computer storage medium, wherein the computer storage
medium stores computer-executable instructions that, when
executed, implement acts of the atorementioned method.

According to technical schemes of implementations of the
present disclosure, the candidate connection in the target
network can be prepared 1n advance for the terminal device,
so that the terminal device can be more quickly and conve-
niently handed over to the target system network or the
target core network when moving to the coverage range of
the target system.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s a schematic flowchart 1 of connection process-
ing according to an implementation of the present disclo-
Sure;

FIG. 2 1s a schematic flowchart 2 of connection process-
ing according to an implementation of the present disclo-
Sure;

FIG. 3 1s a schematic flowchart 3 of connection process-
ing according to an implementation of the present disclo-
SUre;

FIG. 4 1s a schematic flowchart of a handover processing,
method according to an implementation of the present
disclosure:

FIG. 5§ 1s a schematic diagram of structure of a first
network device according to an implementation of the
present disclosure;

FIG. 6 1s a schematic diagram of structure of a second
network device according to an implementation of the
present disclosure;

FIG. 7 1s a schematic diagram of structure of a terminal
device according to an implementation of the present dis-
closure; and

FIG. 8 1s a schematic diagram of architecture of hardware
according to an implementation of the present disclosure.

DETAILED DESCRIPTION

To understand features and technical contents of 1mple-
mentations of the present disclosure 1n more detail, the
implementation of the implementations of the present dis-
closure will be described in detail below with reference to
the drawings, which are used for reference only and are not
intended to limit the implementations of the present disclo-
sure.

Implementation One

An 1implementation of the present disclosure provides a
handover processing method applied to a first network
device.

The method includes: when the first network device
located 1n a first system network or a first core network 1s
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4

connected to a terminal device, establishing, by the first
network device, a candidate connection between the termi-
nal device and the target system network or the target core
network.

The candidate connection i1s used for handover to the
target system network or the target core network when the
terminal device meets a preset condition.

Through the above scheme, when the terminal device 1s
not handed over to the target system network or the target
core network, the candidate connection can be established 1n
advance for the terminal device 1n the target system network
or the target core network. When the terminal 1s connected
with the first system network or the first core network, the
first system network/core network establishes a connection
of the target system network/core network device for the
terminal, so that the terminal can be handed over to the target
system network/core network under specific conditions.

First of all, 1t 1s necessary to introduce the judgment
conditions on whether to establish the candidate connection
for the terminal device.

Whether to establish the candidate connection between
the terminal device and the target system network or the
target core network 1s determined based on at least one of
following conditions: link quality of the terminal device,
attribute information of the terminal device, service infor-
mation of the terminal device, network slice information,
and mobility information of the terminal device.

The details are as follows.

Condition 1: The determination of the link quality of the
terminal device specifically includes: determining whether
the link quality of the terminal device meets a preset
threshold value; and determining that the candidate connec-
tion 1s established between the terminal device and the target
system network or the target core network when the link
quality of the terminal device meets the preset threshold
value.

In other words, the first network device configures a
threshold value of the terminal device. When the link quality
of the terminal meets the configured threshold value, the
terminal reports a measurement report to an access network
of the first system network. The access network of the first
system sends a handover preparation request to a core
network of the first system. The core network of the first
system prepares a link of the target system network or the
target core network for the terminal.

Condition 2: The candidate connection 1s established
between the terminal device and the target system network
or the target core network when the terminal device is
determined to be a terminal device capable of having the
candidate connection established based on the attribute
information of the terminal device.

The attribute information of the terminal device includes
at least one of the following: priority mformation of the
terminal, terminal type information, and terminal level infor-
mation.

In other words, when the terminal 1s connected to the first
system network or the first core network, the first system
network or the first core network prepares a link of the target
system network or the target core network for the terminal
based on the terminal information. The network can acquire
the terminal imnformation through subscription information,
or the terminal reports the terminal information.

It can be understood that in the specific process of
determining that the terminal device 1s a terminal device
capable of having the candidate connection established
based on the attribute information, 1t can be determined that
the terminal device 1s a terminal device capable of having
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the candidate connection established when the priority infor-
mation of the terminal 1s higher than the priority threshold
value. Alternatively, the terminal 1s a type of a terminal for
processing low latency services, and 1t can be determined
that the terminal 1s a terminal device capable of having the
candidate connection established.

In addition, the terminal level may correspond to the
terminal priority, for example, the terminal level has a level
of 1-10, wherein the level of 1-3 may correspond to the
priority of 1, the level of 4-7 may correspond to the priority
of 2, and the level of 8-10 may correspond to the priority of
3. Therefore whether the terminal device 1s a terminal device
capable of having the candidate connection established may
be further determined based on the priority corresponding to
the level. It should be understood that the foregoing terminal
level 1s only an example, and 1n fact, there may be other
settings, which are not exhaustive 1n the implementation.

Condition 3: The candidate connection 1s established
between the terminal device and the target system network

or the target core network when the service information of
the terminal device indicates that a service of the terminal
device 1s a service that conforms to a first condition. The
service of the first condition 1s low latency service.

The service mformation may include QoS information of
the service, etc. For example, the first system network or the
first core network prepares a link of the target system
network or the target core network for the terminal when the
terminal has services with low latency requirements.

Condition 4: It 1s determined that the candidate connec-
tion 1s established between the terminal device and the target
system network or the target core network when the network
slice information conforms to a second condition.

The second condition 1ndicates that a type of the network
slice 1s a low latency and/or high reliability type.

For example, the first system network or the first core
network prepares a link of the target system network or the
target core network for the terminal when the type of the
network slice has attributes of low latency and/or high
reliability.

Condition 5: The candidate connection 1s established
between the terminal device and the target system network
or the target core network when the terminal device 1is
determined to be highly mobile based on the mobility
information of the terminal device.

The first system network/core network acquires the
mobility information of the terminal, and prepares the link
of the target system network or the target core network for
the terminal when the terminal 1s a high mobility terminal.
The first system network/core network can acquire the
mobility information of the terminal from the terminal, or
the access network, or subscription information, or external
information, or operation maintenance.

It should be pointed out that the above-mentioned five
conditions are only a few conditions illustrated in this
implementation. In fact, there may be more conditions, but
they are not exhaustive. Moreover, the above five conditions
can be combined 1n use respectively, and the specific com-
bination mode 1s not exhaustive.

Establishing, by the network device, the candidate con-
nection between the terminal device and the target system
network or the target core network includes: notifying the
target system network or the target core network for estab-
lishing at least part of connection configurations in the
candidate connection for the terminal device.

Specifically, establishing the at least part of the connec-
tion configurations i1n the candidate connection for the
terminal device includes at least one of: modifying an
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6

internal PDU session of the target core network; establishing
a connection with a serving gateway of the target core
network; and establishing a connection between the target
core network and an access network.

In other words, the first system network/core network
device may require the target network or core network
device to prepare all or part of the connection configurations
for the terminal. Specifically, at least one of the above three
processes 15 executed.

FIG. 1 shows an example of moditying the internal PDU
session of the target core network, which may include: (1)
sending, through an NG access network, a handover request
to a core network AMF; (2a) then sending, through the AMF,
a PDU session establishment request to a PGW-C SMF
inside the core network, and moditying the PDU session
inside the core network through the request; and (2b) further
receiving feedback response information of the session
establishment request.

On the basis of FIG. 1, FIG. 2 shows an example of
establishing the connection with the serving gateway of the
target core network, which specifically includes: (3) receiv-
ing, by the MME, a relocation request from the AMF, and
(4-5) sending, by the MME, the session establishment
request to a serving gateway (SGW) and recerving a session
establishment response fed back by the SGW. Through these
processes, the target core network i1s connected with the
serving gateway and the corresponding connection configu-
ration 1s obtained.

Further, referning to FIG. 3, establishing the connection
between the access network and the target core network may
include establishing the connection between the MME and
the E-UTRAN 1n the access network. Through the handover

request and confirmation processes 1n (6, 7), the connection
1s established and the corresponding configuration can be
obtained.

It should also be noted that the foregoing FIGS. 1, 2 and
3 are only examples. Based on the foregoing description,
establishing the at least part of the connection configurations
in the candidate connection for the terminal device may
further include: establishing the connection between net-

work devices, any two network devices, in the target core
network.

The network devices in the target core network may
include an AMF, an MME, an SGW, a V-SMF, a V-UPFE, a
PGW-C-SMF, and a PGW-C-UPF. Although these devices
are not shown 1n the foregoing FIGS. 1, 2 and 3, they may
exist 1n an actual core network but just have no illustration
in the figures.

After the first network device establishes the candidate
connection between the terminal device and the target sys-
tem network or the target core network, the method further
includes: sending configurations of the candidate connection
to the terminal after the candidate connection 1s confirmed to
be successtully established. In other words, when the first
system network/core network device confirms that the target
link 1s ready, the connection configurations of target network
are sent to the terminal.

Finally, the scheme provided in this implementation may
also 1nclude performing connection timing processing.
Referring to FIG. 4, the details include the followings.

Act 401: When a first network device located 1n a first
system network or a first core network 1s connected to a
terminal device, the first network device establishes a can-
didate connection between the terminal device and a target
system network or a target core network. The candidate
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connection 1s used for handover to the target system network
or the target core network when the terminal device meets a
preset condition.

Act 402: A timer 1s started when the candidate connection
1s successiully established.

Act 403: The candidate connection 1s released when a
duration of the timer reaches a preset threshold value and the
terminal device does not establish a connection with the
target system network or the target core network through the
candidate connection.

In other words, when the terminal device 1s not handed
over to the target network within a certain period of time, 1n
the case of no candidate connection being used, the network
side does not necessarily need to maintain the configuration
resources of the candidate connection all the time and can
release the candidate connection after a certain period of
time. The preset threshold value corresponding to the dura-
tion of the timer can be set according to the actual situation.
For example, it can be set to 10 minutes, or it can be set to
1 hour, which 1s not limited 1n the implementation.

It can be seen that by adopting the above scheme, the
candidate connection in the target network can be prepared
in advance for the terminal device, so that the terminal
device can be more quickly and conveniently handed over to
the target system network or the target core network when
moving to the coverage range of the target system. Thus the
handover processing efliciency 1s improved, and the system
processing efliciency 1s improved.

Implementation Two

An 1implementation of the present disclosure provides a
handover processing method applied to a second network
device. The second network device i1s located 1n a target
system network or a target core network.

The method includes: establishing a candidate connection
between a terminal device and the target system network or
the target core network based on control of a first network
device located 1n the first system network or the first core
network.

The candidate connection 1s used for handover to the
target system network or the target core network when the
terminal device meets a preset condition.

Through the above scheme, when the terminal device 1s
not handed over to the target system network or the target
core network, the candidate connection can be established in
advance for the terminal device 1n the target system network
or the target core network. When the terminal 1s connected
with the first system network or the first core network
device, the first system network/core network establishes a
connection of the target system network/core network
device for the terminal, so that the terminal can be handed
over to the target system network/core network under spe-
cific conditions.

Establishing, by the network device, the candidate con-
nection between the terminal device and the target system
network or the target core network includes: notifying the
target system network or the target core network for estab-
lishing at least part of connection configurations 1n the
candidate connection for the terminal device.

Specifically, establishing the at least part of the connec-
tion configurations i1n the candidate connection for the
terminal device includes at least one of: modilying an
internal PDU session of the target core network; establishing
a connection with a serving gateway of the target core
network; and establishing a connection between the target
core network and an access network.

In other words, the first system network/core network
device may require the target network or core network
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device to prepare all or part of the connection configurations
for the terminal. Specifically, at least one of the above three
processes 15 executed.

FIG. 1 shows an example of modifying the internal PDU
session of the target core network, which may include: (1)

sending, through an NG access network, a handover request
to a core network AMF; (2a) then sending, through the AMF,
a PDU session establishment request to a PGW-C SMF
inside the core network, and moditying the PDU session
inside the core network through the request; and (2b) further
receiving feedback response information of the session
establishment request.

On the basis of FIG. 1, FIG. 2 shows an example of
establishing the connection with the serving gateway of the
target core network, which specifically includes: (3) receiv-
ing, by the MME, a relocation request from the AMF, and
(4-5) sending, by the MME, the session establishment
request to a serving gateway (SGW) and recerving a session
establishment response fed back by the SGW. Through these
processes, the target core network i1s connected with the
serving gateway and the corresponding connection configu-
ration 1s obtained.

Further, referring to FIG. 3, establishing the connection
between the access network and the target core network may
include establishing the connection between the MME and
the E-UTRAN 1n the access network. Through the handover
request and confirmation processes 1n (6, 7), the connection
1s established and the corresponding configuration can be
obtained.

It should also be noted that the foregoing FIGS. 1, 2 and
3 are only examples. Based on the foregoing description,
establishing the at least part of the connection configurations
in the candidate connection for the terminal device may
further include: establishing the connection between net-
work devices, any two network devices, 1n the target core
network.

The network devices in the target core network may
include an AMF, an MME, an SGW, a V-SMF, a V-UPFE, a

PGW-C-SMF, and a PGW-C-UPF. Although these devices
are not shown 1n the foregoing FIGS. 1, 2 and 3, they may
exist 1n an actual core network but just have no illustration
in the figures.

After the first network device establishes the candidate
connection between the terminal device and the target sys-
tem network or the target core network, the method further
includes: sending configurations of the candidate connection
to the terminal after the candidate connection 1s confirmed to
be successiully established. In other words, when the first
system network/core network device confirms that the target
link 1s ready, the connection configurations of target network
are sent to the terminal.

Finally, the scheme provided in this implementation may
also include performing connection timing processing. The
details include the followings: starting a timer when the
candidate connection 1s successiully established; and releas-
ing the candidate connection when a duration of the timer
reaches a preset threshold value and the terminal device does
not establish a connection with the target system network or
the target core network through the candidate connection.

In other words, when the terminal device 1s not handed
over to the target network within a certain period of time, 1n
the case of no candidate connection being used, the target
network side does not necessarily need to maintain the
configuration resources of the candidate connection all the
time and can release the candidate connection after a certain
period of time. The preset threshold value corresponding to
the duration of the timer can be set according to the actual
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situation. For example, 1t can be set to 10 minutes, or it can
be set to 1 hour, which 1s not limited in the implementation.

It can be seen that by adopting the above scheme, the
candidate connection 1n the target network can be prepared
in advance for the terminal device, so that the terminal
device can be more quickly and conveniently handed over to
the target system network or the target core network when
moving to the coverage range of the target system. Thus the
handover processing efliciency 1s improved, and the system
processing efliciency 1s improved.

Implementation Three

An 1implementation of the present disclosure provides a
handover processing method applied to a terminal device.

The method 1ncludes: when a first network device located
in a first system network or a first core network 1s connected
to the terminal device, acquiring a candidate connection
established by the first network device for the terminal
device.

The candidate connection 1s a connection which the first
network device establishes between the terminal device and
a target system network or a target core network; wherein
the candidate connection 1s used for handover to the target
system network or the target core network when the terminal
device meets a preset condition.

Through the above scheme, when the terminal device 1s
not handed over to the target system network or the target
core network, the candidate connection can be established in
advance for the terminal device 1n the target system network
or the target core network. When the terminal 1s connected
with the first system network or the first core network
device, the first system network/core network establishes a
connection of the target system network/core network
device for the terminal, so that the terminal can be handed
over to the target system network/core network under spe-
cific conditions.

Different from the two previous implementations, the
method provided 1n this implementation, after the candidate
connection established by the network device for the termi-
nal device 1s acquired, further includes: when the terminal
device enters a coverage range of the target system network
or the target core network, establishing a connection with the
target system network or the target core network based on
network connection configurations corresponding to the
candidate connection.

It can be seen that by adopting the above scheme, the
candidate connection in the target network can be prepared
in advance for the terminal device, so that the terminal
device can be more quickly and conveniently handed over to
the target system network or the target core network when
moving to the coverage range of the target system. Thus the
handover processing efliciency 1s improved, and the system
processing efliciency 1s improved.

Implementation Four

An implementation of the present disclosure provides a
first network device. As shown 1n FIG. 5, the first network
device includes a first processing unit 51.

The first processing unit 51 1s configured to, when the first
network device located 1n a first system network or a first
core network 1s connected to a terminal device, establish a
candidate connection between the terminal device and the
target system network or the target core network.

The candidate connection 1s used for handover to the
target system network or the target core network when the
terminal device meets a preset condition.

Through the above scheme, when the terminal device 1s
not handed over to the target system network or the target
core network, the candidate connection can be established in

10

15

20

25

30

35

40

45

50

55

60

65

10

advance for the terminal device 1n the target system network
or the target core network. When the terminal 1s connected
with the first system network or the first core network
device, the first system network/core network establishes a
connection of the target system network/core network
device for the terminal, so that the terminal can be handed
over to the target system network/core network under spe-
cific conditions.

First of all, 1t 1s necessary to introduce the judgment
conditions on whether to establish the candidate connection
for the terminal device.

Whether to establish the candidate connection between
the terminal device and the target system network or the
target core network 1s determined based on at least one of
following conditions: link quality of the terminal device,
attribute information of the terminal device, service infor-
mation of the terminal device, network slice information,
and mobility information of the terminal device.

The details are as follows.

Condition 1: The determination of the link quality of the
terminal device 1s specifically as follows: The first process-
ing unit 51 1s configured to: determine whether the link
quality of the terminal device meets a preset threshold value;
and determine that the candidate connection 1s established
between the terminal device and the target system network
or the target core network when the link quality of the
terminal device meets the preset threshold value.

In other words, the first network device configures a
threshold value of the terminal device. When the link quality
of the terminal meets the configured threshold value, the
terminal reports a measurement report to an access network
of the first system network. The access network of the first
system sends a handover preparation request to a core
network of the first system. The core network of the first
system prepares a link of the target system network or the
target core network for the terminal.

Condition 2: The first processing unit 31 1s configured to
establish the candidate connection between the terminal
device and the target system network or the target core
network when the terminal device 1s determined to be a
terminal device capable of having the candidate connection
established based on the attribute information of the terminal
device.

The attribute information of the terminal device includes
at least one of the following: priority mnformation of the
terminal, terminal type information, and terminal level infor-
mation.

In other words, when the terminal 1s connected to the first
system network or the first core network, the first system
network or the first core network prepares a link of the target
system network or the target core network for the terminal
based on the terminal information. The network can acquire
the terminal information through subscription information,
or the terminal reports the terminal mformation.

It can be understood that in the specific process of
determining that the terminal device 1s a terminal device
capable of having the candidate connection established
based on the attribute information, 1t can be determined that
the terminal device 1s a terminal device capable of having
the candidate connection established when the priority infor-
mation of the terminal 1s higher than the priority threshold
value. Alternatively, the terminal 1s a type of a terminal for
processing low latency services, and 1t can be determined
that the terminal 1s a terminal device capable of having the
candidate connection established.

In addition, the terminal level may correspond to the
terminal priority, for example, the terminal level has a level
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of 1-10, wherein the level of 1-3 may correspond to the
priority of 1, the level of 4-7 may correspond to the priority
of 2, and the level of 8-10 may correspond to the priority of
3. Therefore, whether the terminal device 1s a terminal
device capable of having the candidate connection estab-
lished may be further determined based on the priority
corresponding to the level. It should be understood that the
foregoing terminal level 1s only an example, and 1n fact,
there may be other settings, which are not exhaustive in the

implementation.

Condition 3: The first processing unit 31 1s configured to
establish the candidate connection between the terminal
device and the target system network or the target core
network when the service information of the terminal device
indicates that a service of the terminal device 1s a service that
conforms to a first condition. The service of the first con-
dition 1s low latency service.

The service mnformation may include QoS information of
the service, etc. For example, the first system network or the
first core network prepares a link of the target system
network or the target core network for the terminal when the
terminal has services with low latency requirements.

Condition 4: The first processing unit 31 1s configured to
determine that the candidate connection 1s established
between the terminal device and the target system network
or the target core network when the network slice informa-
tion conforms to a second condition.

The second condition 1ndicates that a type of the network
slice 1s a low latency and/or high reliability type.

For example, the first system network or the first core
network prepares a link of the target system network or the
target core network for the terminal when the type of the
network slice has attributes of low latency and/or high
reliability.

Condition 5: The first processing unit 31 1s configured to
establish the candidate connection between the terminal
device and the target system network or the target core
network when the terminal device 1s determined to be highly
mobile based on the mobility information of the terminal
device.

The first system network/core network acquires the
mobility information of the terminal, and prepares the link
ol the target system network or the target core network for
the terminal when the terminal 1s a high mobility terminal.
The first system network/core network can acquire the
mobility information of the terminal from the terminal, or
the access network, or subscription information, or external
information, or operation maintenance.

It should be pointed out that the above-mentioned five
conditions are only a few conditions illustrated 1n this
implementation. In fact, there may be more conditions, but
they are not exhaustive. Moreover, the above five conditions
can be combined 1n use respectively, and the specific com-
bination mode 1s not exhaustive.

The first network device further includes: a first commu-
nication unmit 32 configured to notily the target system
network or the target core network for establishing at least
part of connection configurations in the candidate connec-
tion for the terminal device.

Specifically, establishing the at least part of the connec-
tion configurations i1n the candidate connection for the
terminal device includes at least one of: modilying an
internal PDU session of the target core network; establishing
a connection with a serving gateway of the target core
network; and establishing a connection between the target
core network and an access network.
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In other words, the first system network/core network
device may require the target network or core network
device to prepare all or part of the connection configurations
for the terminal. Specifically, at least one of the above three
processes 15 executed:

FIG. 1 shows an example of moditying the internal PDU
session of the target core network, which may include: (1)
sending, through an NG access network, a handover request
to a core network AMF; (2a) then sending, through the AMF,
a PDU session establishment request to a PGW-C SMF
inside the core network, and modilying the PDU session
inside the core network through the request; and (2b) further
receiving feedback response information of the session
establishment request.

On the basis of FIG. 1, FIG. 2 shows an example of
establishing the connection with the serving gateway of the
target core network, which specifically includes: (3) receiv-
ing, by the MME, a relocation request from the AMF, and
(4-5) sending, by the MME, the session establishment
request to a serving gateway (SGW) and recerving a session
establishment response fed back by the SGW. Through these
processes, the target core network i1s connected with the
serving gateway and the corresponding connection configu-
ration 1s obtained.

Further, referring to FIG. 3, establishing the connection
between the access network and the target core network may
include establishing the connection between the MME and
the E-UTRAN 1n the access network. Through the handover
request and confirmation processes 1n (6, 7), the connection
1s established and the corresponding configuration can be
obtained.

It should also be noted that the foregoing FIGS. 1, 2 and
3 are only examples. Based on the foregoing description,
establishing the at least part of the connection configurations
in the candidate connection for the terminal device may
further include: establishing the connection between net-
work devices, any two network devices, 1n the target core
network.

The network devices in the target core network may
include an AMF, an MME, an SGW, a V-SMF, a V-UPE, a

PGW-C-SMF, and a PGW-C-UPFE. Although these devices
are not shown 1n the foregoing FIGS. 1, 2 and 3, they may
exist 1n an actual core network but just have no illustration
in the figures.

After the first network device establishes the candidate
connection between the terminal device and the target sys-
tem network or the target core network, the first network
device further includes: a first communication unit 52 con-
figured to send configuration of the candidate connection to
the terminal after the candidate connection 1s confirmed to
be successtully established. In other words, when the first
system network/core network device confirms that the target
link 1s ready, the connection configurations of target network
are sent to the terminal.

The first processing unit 1s configured to: start a timer
when the candidate connection 1s successiully established.
The candidate connection 1s released when a duration of the
timer reaches a preset threshold value and the terminal
device does not establish a connection with the target system
network or the target core network through the candidate
connection.

In other words, when the terminal device 1s not handed
over to the target network within a certain period of time, 1n
the case of no candidate connection being used, the network
side does not necessarily need to maintain the configuration
resources of the candidate connection all the time and can
release the candidate connection after a certain period of
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time. The preset threshold value corresponding to the dura-
tion of the timer can be set according to the actual situation.
For example, it can be set to 10 minutes, or it can be set to
1 hour, which 1s not limited 1n the implementation.

It can be seen that by adopting the above scheme, the
candidate connection in the target network can be prepared
in advance for the terminal device, so that the terminal
device can be more quickly and conveniently handed over to
the target system network or the target core network when
moving to the coverage range of the target system. Thus the
handover processing efliciency 1s improved, and the system
processing efliciency 1s improved.

Implementation Five

An 1implementation of the present disclosure provides a
second network device, wherein the second network device
1s located 1n a target system network or a target core
network. As shown in FIG. 6, the second network device
includes: a second processing unit 61 configured to control
a second communication unit to establish a candidate con-
nection between a terminal device and the target system
network or the target core network based on control of a first
network device located 1n the first system network or the first
core network. The candidate connection 1s used for handover
to the target system network or the target core network when
the terminal device meets a preset condition;

a second communication unit 62 configured to establish
the candidate connection between the terminal device and
the target system network or the target core network.

Through the above scheme, when the terminal device 1s
not handed over to the target system network or the target
core network, the candidate connection can be established 1n
advance for the terminal device 1n the target system network
or the target core network. When the terminal 1s connected
with the first system network or the first core network
device, the first system network/core network establishes a
connection of the target system network/core network
device for the terminal, so that the terminal can be handed
over to the target system network/core network under spe-
cific conditions.

Establishing, by the network device, the candidate con-
nection between the terminal device and the target system
network or the target core network includes: notifying the
target system network or the target core network for estab-
lishing at least part of connection configurations in the
candidate connection for the terminal device.

Specifically, establishing the at least part of the connec-
tion configurations i1n the candidate connection for the
terminal device includes at least one of: modilying an
internal PDU session of the target core network; establishing
a connection with a serving gateway of the target core
network; and establishing a connection between the target
core network and an access network.

In other words, the first system network/core network
device may require the target network or core network
device to prepare all or part of the connection configurations
for the terminal. Specifically, at least one of the above three
processes 1s executed:

FIG. 1 shows an example of modifying the internal PDU
session of the target core network, which may include: (1)
sending, through an NG access network, a handover request
to a core network AMF; (2a) then sending, through the AMF,
a PDU session establishment request to a PGW-C SMF
inside the core network, and moditying the PDU session
inside the core network through the request; and (2b) further
receiving feedback response information of the session
establishment request.
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On the basis of FIG. 1, FIG. 2 shows an example of
establishing the connection with the serving gateway of the
target core network, which specifically includes: (3) receiv-
ing, by the MME, a relocation request from the AMEF, and
(4-5) sending, by the MME, the session establishment
request to a serving gateway (SGW) and recerving a session
establishment response fed back by the SGW. Through these
processes, the target core network 1s connected with the
serving gateway and the corresponding connection configu-
ration 1s obtained.

Further, referning to FIG. 3, establishing the connection
between the access network and the target core network may
include establishing the connection between the MME and
the E-UTRAN 1n the access network. Through the handover
request and confirmation processes 1n (6, 7), the connection
1s established and the corresponding configuration can be
obtained.

It should also be noted that the foregoing FIGS. 1, 2 and
3 are only examples. Based on the foregoing description,
establishing the at least part of the connection configurations
in the candidate connection for the terminal device may
further include: establishing the connection between net-
work devices, any two network devices, in the target core
network.

The network devices in the target core network may

include an AMF, an MME, an SGW, a V-SMF, a V-UPFE, a
PGW-C-SMF, and a PGW-C-UPFE. Although these devices
are not shown 1n the foregoing FIGS. 1, 2 and 3, they may
exist 1n an actual core network but just have no illustration
in the figures.

The second processing unit 1s configured to: send con-
figurations of the candidate connection to the terminal after
the candidate connection 1s confirmed to be successtully
established. In other words, when the first system network/
core network device confirms that the target link 1s ready, the

connection configurations of target network are sent to the
terminal.

Finally, the scheme provided in this implementation may
also include performing connection timing processing. The
details include the followings: The second processing unit 1s

configured to: start a timer when the candidate connection 1s
successiully established; and control the second communi-
cation unit to release the candidate connection when a
duration of the timer reaches a preset threshold value and the
terminal device does not establish a connection with the
target system network or the target core network through the
candidate connection.

In other words, when the terminal device 1s not handed
over to the target network within a certain period of time, 1n
the case of no candidate connection being used, the target
network side does not necessarily need to maintain the
configuration resources of the candidate connection all the
time and can release the candidate connection after a certain
period of time. The preset threshold value corresponding to
the duration of the timer can be set according to the actual
situation. For example, 1t can be set to 10 minutes, or it can
be set to 1 hour, which 1s not limited 1n the implementation.

It can be seen that by adopting the above scheme, the
candidate connection in the target network can be prepared
in advance for the terminal device, so that the terminal
device can be more quickly and conveniently handed over to
the target system network or the target core network when
moving to the coverage range of the target system. Thus the
handover processing efliciency 1s improved, and the system
processing efliciency 1s improved.
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Implementation Six

An implementation of the present disclosure provides a
terminal device. As shown in FIG. 7. the terminal device
includes a third communication unit 71.

The third communication unit 71 1s configured to, when
a first network device located in a first system network or a
first core network 1s connected to the terminal device,
acquire a candidate connection established by the network
device for the terminal device.

The candidate connection 1s a connection which the first
network device establishes between the terminal device and
a target system network or a target core network. The
candidate connection 1s used for handover to the target
system network or the target core network when the terminal
device meets a preset condition.

Through the above scheme, when the terminal device 1s
not handed over to the target system network or the target
core network, the candidate connection can be established in
advance for the terminal device 1n the target system network
or the target core network. When the terminal 1s connected
with the first system network or the first core network
device, the first system network/core network establishes a
connection of the target system network/core network
device for the terminal, so that the terminal can be handed
over to the target system network/core network under spe-
cific conditions.

Different from the two previous implementations, the
terminal device provided 1n the implementation, the terminal
device further includes: a third processing unit 72 and a third
communication unit 71.

The third processing unit 72 1s configured to, when the
terminal device enters a coverage range of the target system
network or the target core network, control the third com-
munication unit to establish a connection with the target
system network or the target core network based on network
connection configurations corresponding to the candidate
connection.

The third communication unit 71 1s configured to estab-
lish the connection with the target system network or the
target core network.

It can be seen that by adopting the above scheme, the
candidate connection in the target network can be prepared
in advance for the terminal device, so that the terminal
device can be more quickly and conveniently handed over to
the target system network or the target core network when
moving to the coverage range of the target system. Thus the
handover processing efliciency 1s improved, and the system
processing efliciency 1s improved.

An implementation of the present disclosure also provides
architecture of hardware composition of a terminal device or
a network device, which 1ncludes at least one processor 81,
a memory 82, and at least one network interface 83, as
shown in FIG. 8. The various components are coupled
together by a bus system 84. It may be understood that the
bus system 84 1s used for implementing connection and
communication between these components. In addition to a
data bus, the bus system 84 includes a power bus, a control
bus, and a status signal bus. However, for clarnty, all kinds
of buses are uniformly referred to as a bus system 84 in the
FIG. 8.

It should be understood that the memory 82 in the
implementation of the present disclosure may be a transitory
memory or a non-transitory memory, or 1t may include both
transitory and non-transitory memory.
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In some 1mplementations, the memory 82 stores follow-
ing eclements, executable modules or data structures, or
subsets thereof, or extended sets thereof: an operating sys-
tem 821 and application 822.

The processor 81 1s configured to process acts 1 any
method of the implementation one to three, which will not
be described here.

An implementation of the present disclosure provides a
computer storage medium storing computer executable
instructions, and when the computer executable instructions
are executed, the acts in any method of the implementation
one to three are implemented.

The above device 1n the implementations of the present
disclosure may also be stored in a computer readable storage
medium when 1t 1s implemented in the form of a software
function module and sold or used as an independent product.
Based on this understanding, the technical solutions in the
implementations of the present disclosure, 1n essence, or the
part contributing to the prior art, may be embodied in the
form of a software product stored in a storage medium,
including several instructions for causing a computer device
(which may be a personal computer, a server, or a network
device, etc.) to perform all or part of the methods described
in various implementations of the present disclosure. The
aforementioned storage medium includes a U disk, a mobile
hard disk, a read-only memory (ROM), a magnetic disk or
an optical disk, and another media capable of storing pro-
gram codes. Thus, the implementations of the present dis-
closure are not limited to any specific combination of
hardware and software.

Correspondingly, an implementation of the present dis-
closure also provides a computer storage medium 1n which
a computer program 1s stored, and the computer program 1s
configured to execute the data scheduling method 1n the
implementations of the present disclosure.

Although the preferable implementations of the present
disclosure have been disclosed for illustrative purposes,
those skilled in the art will recognize that various modifi-
cations, additions and substitutions are also possible, and
therefore, the scope of the present disclosure should not be
limited to the above implementations.

What 1s claimed 1s:

1. A first network device, comprising:

a processor configured to, when the first network device
located 1n a first system network or a first core network
1s connected to a terminal device, establish a candidate
connection between the terminal device and one of a
target system network or a target core network;

wherein the candidate connection is used for handover to
the target system network or the target core network
when the terminal device meets a preset condition;

wherein the processor 1s configured to determine whether
to establish the candidate connection between the ter-
minal device and the target system network or the target
core network based on mobility information of the
terminal device, and

wherein the processor 1s configured to establish the can-
didate connection between the terminal device and the
target system network or the target core network when
the terminal device 1s determined to be highly mobile
based on the mobility mformation of the terminal
device.

2. The first network device of claim 1, wherein the
processor 1s configured to determine whether to establish the
candidate connection between the terminal device and the
target system network or the target core network based on at
least one of following conditions:
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link quality of the terminal device, attribute information
of the terminal device, service information of the
terminal device, or network slice information.

3. The first network device of claim 2, wherein the

processor 1s configured to:

determine whether the link quality of the terminal device
meets a preset threshold value; and

determine that the candidate connection 1s established
between the terminal device and the target system
network or the target core network when the link
quality of the terminal device meets the preset thresh-
old value.

4. The first network device of claim 2, wherein the
processor 1s configured to establish the candidate connection
between the terminal device and the target system network
or the target core network when the terminal device is
determined to be a terminal device capable of having the
candidate connection established based on the attribute
information of the terminal device; and

wherein the attribute information of the terminal device
comprises at least one of the following: priority infor-
mation of the terminal, terminal type imnformation, and
terminal level information.

5. The first network device of claim 2, wherein the
processor 1s configured to establish the candidate connection
between the terminal device and the target system network
or the target core network when the service information of
the terminal device indicates that a service of the terminal
device 1s a service that conforms to a first condition.

6. The first network device of claim 5, wherein the service
of the first condition 1s low latency service.

7. The first network device of claim 2, wherein the
processor 1s configured to determine that the candidate
connection 1s established between the terminal device and
the target system network or the target core network when
the network slice information conforms to a second condi-
tion.

8. The first network device of claim 7, wherein the second
condition 1ndicates that a type of the network slice 1s a low
latency and/or high reliability type.

9. The first network device of claim 1, further comprising:

a network interface configured to notily the target system
network or the target core network for establishing at
least part of connection configurations in the candidate
connection for the terminal device.

10. The first network device of claim 9, wherein estab-
lishing the at least part of the connection configurations 1n
the candidate connection for the terminal device comprise at
least one of:

modilying an internal PDU session of the target core
network;

establishing a connection with a serving gateway of the
target core network; or

establishing a connection between the target core network
and an access network.

11. The first network device of claim 1, further compris-

ng:

a network intertace configured to send configurations of
the candidate connection to the terminal after the
candidate connection 1s confirmed to be successiully
established.

12. The first network device of claim 1, wherein the

processor 1s configured to:

start a timer when the candidate connection 1s success-
tully established; and release the candidate connection
when a duration of the timer reaches a preset threshold
value and the terminal device does not establish a
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connection with the target system network or the target
core network through the candidate connection.
13. A method of handover processing, applied to a first
network device, wherein the method comprises:
when the first network device 1s located 1n a first system
network or a first core network that 1s connected to a
terminal device, establishing, by the first network
device, a candidate connection between the terminal
device and a target system network or a target core
network, wherein the candidate connection 1s used for
handover to the target system network or the target core
network when the terminal device meets a preset con-
dition;
determining whether to establish the candidate connection
between the terminal device and the target system
network or the target core network based on mobility
information of the terminal device; and
establishing the candidate connection between the termi-
nal device and the target system network or the target
core network 1n response to the terminal device being
determined to be highly mobile based on the mobaility
information of the terminal device.
14. The method of claim 13, wherein the method com-
Prises:
determining whether to establish the candidate connection
between the termuinal device and the target system
network or the target core network further based on at
least one of following conditions:
link quality of the terminal device, attribute information
of the terminal device, service information of the
terminal device, or network slice information.
15. The method of claim 14, wherein the method further
COmMprises:
determiming whether the link quality of the terminal
device meets a preset threshold value; and
determining that the candidate connection is established
between the termuinal device and the target system
network or the target core network in response to the
link quality of the terminal device meeting the preset
threshold value.
16. The method of claim 14, wherein the method further
COmMprises:
establishing the candidate connection between the termi-
nal device and the target system network or the target

core network 1n response to the terminal device being

determined to be a terminal device capable of having
the candidate connection established based on the attri-
bute information of the terminal device, wherein the
attribute information of the terminal device comprises
at least one of the following: priority information of the
terminal, or terminal type information.
17. The method of claim 14, wherein the method further
COmMprises:
establishing the candidate connection between the termi-
nal device and the target system network or the target
core network 1n response to the service information of
the terminal device indicating that a service of the
terminal device 1s a service that conforms to a first
condition.
18. The method of claim 17, wherein the service of the
first condition 1s low latency service.
19. The method of claim 14, wherein the method further
COmprises:
determining that the candidate connection is to be estab-
lished between the terminal device and the target sys-
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tem network or the target core network in response to
the network slice mnformation conforming to a second
condition.
20. A non-transitory computer storage medium storing
computer-executable instructions, wherein the computer- 5

executable instructions, when executed, implement acts of
the method of claim 13.
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